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(54) DATA TRANSFER CONTROL SYSTEM 
(57)Abstract: 

PURPOSE: To allow this data transfer control system to 
correspond also to a terminal using a different end 
character by providing an input/output control device 
with a timer for monitoring a data receiving interval, and 
when a timer value reaches a regulated value, deciding 
the end of receiving data. 

CONSTITUTION: A data terminal equipment(DT) 24 is 
stored in an asynchronous serial interface and the DMA 
transfer of transitting/receiving data relating to the DT 
24 is executed to/from a main storage device based 
upon control from a central processing unit(CPU) 22. 
The receiving interval monitoring timer for monitoring 
the data receiving interval is included in the I/O control 
device 21. and when the timer value of the timer 
reaches the previously set regulated value, an attention 
interruption is applied to the CPU 22. Namely, data to be 
DMA transferred are discriminated by the monitoring of 
the data receiving interval instead of its discrimination 
based upon the identification of an end character. 

Thereby, the data transfer control system can correspond also to a terminal using a different 
end character and generality to connecting terminals can be improved. 
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SPECIFICATION 

1. Title of the Invention: DATA TRANSFER CONTROL SYSTEM 

2. Claims 

(1) A data transfer control system of an input/output 
control device to store a data terminal equipment by an 
asynchronous serial interface and execute the DMA transfer 
of the transmission/reception data on the data terminal 
equipment based on the control from a central processing 
unit to/from a main memory, wherein a reception interval 
monitoring timer to monitor the data reception interval is 
provided on the input /output control device, and the warning 
interrupt is performed on the central processing unit when 
the monitoring timer reaches a predetermined value. 



(2) The data transfer control system according to Claim 1, 
wherein the reception data number at the time is notified to 
the central processing unit by the warning interrupt, and 
the DMA transfer is executed based on the reception DMA 
order from the central processing unit. 

(3) A data transfer control system of an input/output 
control device to store the asynchronous serial interface by 
a data terminal equipment and execute the DMA transfer of 
the transmission/reception data on the data terminal device 
based on the control from a central processing unit to/from 
a main memory, wherein an error detection means of the 
reception data is provided on the input/output control 
device, the status to indicate the case by the warning 
interrupt and the reception data number at the time are 
notified to the central processing unit when the .error 
detection means detects an reception error, and the DMA 
transfer is executed based on the reception DMA order from 
the central processing unit. 

(4) A data transfer control system of an input/output 
control device to store a data, terminal equipment by an 
asynchronous serial interface, and execute the DMA transfer 
of the transmission/reception data on the data terminal 
equipment based on the control from a central processing 
unit to/from a main memory, wherein a reception data buffer 
of a predetermined size and a means to measure and maintain 
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the reception data are provided on the input/output control 
device, the status to indicate the case by the warning 
interrupt and the reception data number at the time are 
notified to the central processing unit when the reception 
data buffer is full, and the DMA transfer is executed based 
on the reception DMA order from the central processing unit . 
(5) The data transfer control system having all the means 
according to Claims 1 through 4, wherein the status to 
indicate the case by the warning interrupt and the reception 
data number at the time are notified to the central 
processing unit, and the DMA transfer is executed based on 
the reception DMA order from the central processing unit, 
when any one of the following cases occur: (1) a case in 
which the monitoring timer reaches a predetermined . value ; 
(2) a case in which the error detection means detects a 
reception error; and (3) a case in which the reception data 
buffer is full. 

3. Detailed Description of the Invention 
[Technical Field of the Invention] 

The present invention relates to a data transfer 
control system of an input/output control device to store a 
data terminal equipment, and, in particular, it relates to a 
data transfer control system when transferring the reception 
data received from the data terminal equipment to a main 
memory. 
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[Description of the Related Art] 

Fig. 2 shows a basic system configuration of the data 
transfer control. In the figure, reference numeral 21 
denotes . an input/output control device (hereinafter, 
referred to as an "IOC") which accumulates the data 
transmitted from a CPU 22 side in a buffer 23 once, 
transfers it to a designated data terminal equipment 24 
(hereinafter, referred to as a "DT"), or, on the contrary, 
accumulates the data received from the DT 24 in the buffer 
23 once, and transfers it to a CPU 22 side. Here, the IOC 
and the DT are connected to each other via a bit-serial 
interface such as an RS232C, and a transfer system thereof 
is an asynchronous system to add a start bit and a stop bit 
for each character. 

Fig. 3 shows the data unit in the asynchronous serial 
data transfer system. As shown in the figure, the 
asynchronous serial data unit is constituted of one start 
bit and one, one and a half, or two stop bits. 

In the basic configuration shown in Fig. 2, the system 
in which the CPU 22 receives the data on the DT 24 from an 
IOC 21 includes two kinds as shown below, 

(1) Program transfer system: 

A system which checks the reception status in the IOC 
21 by a program, and sequentially reads it, and 

(2) DMA transfer system: 
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A system which issues a reception DMA order to the IOC 
21, allows the transfer between IOC and MM (the main memory) 
to be performed by the IOC 21 itself, and waits for the 
report on the completion of the transfer from the IOC 21. 

The object of the present invention is the latter one. 

Fig. 5 shows an example of a known data transfer 
control system, and is a sequence flowchart when the CPU 
inputs a series of data from the DT. In a case 1 shown in 
Fig. 5(a), the CPU side instructs the data input to the DT 
by the input instruction, message, and the DT side receiving 
this inputs the data, so to speak, a case of the data input 
with the initiative in the CPU. In a. case 2 shown in Fig. 
5(b), status information that the data to be input from the 
DT to the CPU side is present through the warning interrupt, 
and then, the data is input from the DT, so to- speak, a case 
of the data ^ input with the initiative in the DT. 

In the (2) data input phase in the case 1 and the case 
2, the CPU issues a DMA order to the IOC, while the value of 
the transfer data number (WC) designated in the order is not 
known at this time, and oo or the invalid data is set. The 
IOC receiving the DMA order executes the data reception 
control according to the operational flow shown in Fig. 6. 
In other words, the DMA transfer DT to the MM is performed 
every time when receiving the general data. 

The IOC checks whether or not the data is an end 
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character every time when the data is received from the DT 
because WC in the DMA is WC = cx) or the invalid data, and 
cannot be used as the transfer completion condition, and in 
a case of the end character, it is recognized that the DMA 
processing is completed, status information, the transfer 
data number or the like are set, and the CPU is interrupted. 

In the above-described data input processing, every 
time when one data from the DT is received, the IOC shows a 
method of executing the DMA transfer to the MM synchronous 
with the operation of the DT. However, there can be a 
method of performing the continuous accumulation in the 
buffer built in the IOC before the DMA transfer ring 
receives the end character, and performing the DMA transfer 
all together when the above-described character is received^ 
in other words, transfer asynchronous to the DT operation. 

Regarding the known technology, reference is made to 
the description in "DIO type automatic exchanger. No. 8 
Input/output device" ,. edited by Nippon Telegraph and 
Telephone Corp. (issued by Telecommunication Mutual Aid 
Society, June 1972) , or "Configuration of improved common 
line signal device" (Report on research for practical use. 
Vol. 28, No. 4, issued in April, 1979 by Nippon Telegraph 
-and Telephone Corp., Musashino Electro-communication 
Research Institute) • 

[Problems to be Solved by the Invention] 
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The following problems raise in the above-described 
known technology. 

(1) Since this is a method of determining completion of the 
DMA transfer by the detection of the end character, this 
method cannot be coped with when a code of the end character 
or a different terminal of the end character itself is 
connected. In other words, there raises a problem that the 
IOC lacks in flexibility to the difference of the connection 
terminal. 

(2) Since the CPU issues the DMA order to the IOC before the 
IOC completes reception of the data for the DMA transfer 
object from the DT, the WC value in the DMA order must be WC 
= 00, or the invalid data. Therefore, when the completion 
report is received, the normal completion of the order 
cannot be determined with the WC value in the completion 
status. In other words, the IOC must include in status 
information during the completion interrupt, the following 
items which are unnecessary for transmission: 

* success or failure of the order execution result, and 

* the reception data number. 

As a result, disagreement occurs between the 
transmitted DMA order and the contents of the completion - 
status. On the other hand, if agreement is performed 
unreasonably, a redundant field occurs in status information 
on the transmission side. 



(3) Similarly, since the reception data number is not known 
in advance, the time from the time of issuing the DMA order 
to the time of- reporting completion cannot be known in 
advance, and the timing monitor before the report of 
completion is generally performed to detect troubles of the 
IOC. In this situation, the maximum possible DMA transfer 
number must be expected, resulting in larger delay in 
detecting troubles. 

The present invention is achieved in light of the 
above-described circumstances, and a first object thereof is 
to provide a data transfer control system which is ready for 
a case in which a code of the end character or a different 
terminal of the end character itself is connected to the IOC, 
A second object thereof is to provide a data transfer 
control system to notify the central processing unit as 
necessary of the reception data number at the time when the 
central processing unit issues the DMA order. 
[Means for Solving the Problems] 

The above-described objects can be achieved by a data 
transfer control system of an input/output control device to 
store a data terminal equipment by an asynchronous serial 
interface and execute the DMA transfer of the 
transmission/reception data on the data terminal equipment 
based on the control from a central processing unit to/from 
a main memory, wherein a reception interval monitoring timer 
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to monitor the data reception interval is provided on the 
input/output control device, and the warning interrupt is 
performed on the central processing unit when the monitoring 
timer reaches a predetermined value; or data transfer 
control system of an input/output control device to store a 
data terminal equipment by an asynchronous serial interface, 
and execute the DMA transfer of the transmission/reception 
data on the data terminal equipment based on the control 
from a central processing unit to/from a main memory, 
wherein at least any one. of a reception interval monitoring 
timer to monitor the data reception interval, a reception 
data error detection means and a means to measure and 
maintain the reception data buffer of the predetermined size 
and the reception data is provided on the input /output 
control device, and the status to indicate the case by the 
warning interrupt and the reception data number at the time 
are notified to the central processing unit, and the DMA 
transfer is executed based on the reception DMA order from 
the central processing unit, when any one of the following 
cases occur: (1) a case in which the monitoring timer 
reaches a predetermined value; (2) a case in which the error 
detection means detects a reception error; and (3) a case in 
which the reception data buffer is full. 
[Operation] 

In the data transfer control system of the present 
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invention, the IOC determines the object data of the DMA 
transfer by monitoring the data reception interval in place 
of identification by the end character, and is ready for the 
determination even by a terminal using different end 
character, and enhancing vulnerability to a connection 
terminal. Further, the CPU detects the warning interrupt, 
reads out the reception data number in the IOC, and issues 
the reception DMA order with the reception data number as 
the WC to the IOC, and can unify the transmission DMA 
processing and status information. 

In addition, the DMA data transfer number is performed 
for the reception buffer size even at maximum (for example, 
256 byte) , and if the actual data transfer quantity is equal 
to or greater than the buffer size, the data transfer is 
performed with a plurality of DMA transfers, the required 
time from the time of the DMA order issue to the time of 
reporting the normal completion is acquired, and the trouble 
detection timing value of the IOC need not be increased to 
be extremely large. 
[ Embodimen t s ] 

The embodiments of the present invention will be 
described below in detail with reference to the drawings. 

Fig. 4 shows an example of the internal configuration 
of the IOC in a basic system configuration which is an 
embodiment of the present invention. In the figure. 
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reference numeral 31 denotes a system bus interface circuit . 

(BINF) , reference numeral 32 denotes an adaptor circuit 

(ADP) which has the DMA transfer control function to the MM, 
and also has control registers for a CPU to control the IOC, 
reference numeral 33 denotes a local processing circuit 

(LPU) to execute the main control in the IOC, and reference 
numeral 34 denotes a memory (a ROM/a RAM) for the programs 
to be executed by the local processing circuit 33 and for 
the data buffer. 

Further, reference numeral 35 denotes a timer control 
circuit (TMR) having a timer to measure the data reception 
interval, reference numeral 3 6 denotes a general data 
transmission-reception circuit (URT) to from the DT, 
reference numeral 37 denotes an interruption control circuit 

(INTO which receives the interruption from the adaptor 
circuit 32, the timer control circuit 35 and the general 
data transmission-reception circuit 36, and selectively 
outputs it to the local processing circuit .33. The IOC 
shown in the present embodiment stores two general data 
transmission-reception circuits 36 via ports of the serial 
interface, and up to two DTs can be connected thereto. But 
the number of DTs is not limited to two. 

Hereafter, the operation on the reception side will be 
described with reference to Fig. 4. The data (for example, 
constituted of 8-bit) input from each DT by the asynchronous 
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system is received by the corresponding general data 
transmission-reception circuit 36. The general data 
transmission-reception circuit 36 performs the 
serial/parallel conversion of the reception data, and 
generates interruption of the data reception in the local 
processing circuit 33 via the interruption control circuit 
37. The local processing circuit 33 which detects the 
interruption identifies the interruption origin and the 
interruption factor by the interruption processing program, 
accumulates the reception data in the reception buffer on 
the RAM from the corresponding general data transmission- 
reception circuit 36 via a local bus, and adds +1 to a 
reception data number counter Cr. 

On the other hand, a reception interval measuring timer 
Ti is maintained in the timer control circuit 35 so as to be 
ready for the general data transmission-reception circuit 36, 
and the threshold x is preset for time-out detection. The 
local processing circuit 33 which receives the data 
reception interruption from the general data transmission- 
reception circuit 36 generates a reset/start request of the 
timer Tl corresponding to the general data transmission- 
reception circuit 36 in the timer control circuit 35. The 
timer control circuit 35 which receives the request starts 
the timer counting. 

When the timer value reaches x before the next 

- 12 - 



rest/start request from the local processing circuit 33 
arrives, the timer control circuit 35 generates interruption 
of the timing over of the data reception interval in the 
local processing circuit 33. The local processing circuit 
33 which receives the interruption transfers the present 
value of the reception data to a control register (RCR) , 
performs the attention display in a status register (STR) , 
and generates interruption in the CPU. Here, any 
interruption means is acceptable. In other words, 
interruption may be performed either via the bus or via a 
individual lead wire. 

The CPU which detects interruption from the IOC reads 
the status register (STR) , and when the CPU understands the 
interruption as warning interrupt, the CPU further reads the 
control register (RCR) , acquires the reception data number, 
edits the reception DMA order with the reception data number 
as the transfer data number (WC) , writes it in the control 
register in the adaptor circuit, and starts the IOC. The 
local processing circuit 33 in the IOC understands the start 
of the IOC by the interruption via the adaptor circuit to 
the interruption control circuit, and thereafter, it 
performs the generally known DMA transfer processing. When 
the processing is ended normally, the ending report is 
performed with WC = 0 . 

Fig. 1 shows the terminal side interruption processing 



flow of the local processing circuit 33 in the IOC. As 
shown in the figure, factors of the warning interrupt to 
promote the DMA reception to the CPU side actually include 
three as shown below, and interrupt to the CPU is performed 
by the factor occurred first. 

(1) The data reception errors such as framing error and 
parity error occur: Here, the framing error means a case in 
which the reception device does not detect the start bit and 
the stop bit by the data unit in the flow of the 
asynchronous series data. 

(2) The data reception interval exceeds the specified value 
(T) . 

(3) The reception buffer is full. 

In a case of (1) above, the final data in the reception 
buffer becomes the data encountering the error. In other 
words, the error data is processed not by the IOC, but by 
the CPU side.. 

According to the present embodiment, the IOC determines 
the data for the DMA transfer not by the identification of 
the end character but by monitoring the data reception 
interval, and even a terminal using different end characters 
may be adaptable, and versatility to the connection terminal 
is enhanced. Further, the CPU detects the warning interrupt, 
reads the reception data number in the IOC, and generates 
the reception DMA order with the reception data number as WC 
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in the IOC, and can unify the transmission DMA processing 
with status information. 

The above-described embodiment shows one example of the 
present invention, and the present invention is not limited 
thereto. For example, in the embodiment, an example is 
given, in which the timer control circuit is a circuit 
independent from the local processing circuit. However, 
needless to say, the timer control circuit can be realized 
by the program of the local processing circuit. Further, in 
the basic configuration shown in Fig. 2 illustrates a single 
processor configuration. However, even in the multi- 
processor configuration, similar operation can be performed 
by assigning the CPU 22 as a control origin processor, the 
MM 25 as an individual memory of the CPU 22 or a common 
memory. 
[Advantages ] 

As described above in detail, according to the present 
invention, in the data transfer control system of the ■ 
input/output control device in which the data terminal 
equipment is stored in the asynchronous serial interface, 
and the DMA transfer of the transmission-reception data on 
the data terminal equipment is performed . to/from the main 
memory based on the control from the central processing unit, 
the reception interval monitoring timer to monitor the data 
reception interval is provided on the input/output control 
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device, and the ending of the reception data is determined 
when the monitoring timer reaches the preset value, 
resulting in the advantage that the data transfer control 
system ready for the terminal using different end character 
can be realized. Further, the central processing unit 
detects the warning interrupt, reads the reception data 
number at the time point, and generates the reception DMA 
order with the reception data number as WC, and a remarkable 
effect can be demonstrated in that the data transfer control 
system capable of solving a problem attributable to no 
knowleidge of the reception data number can be realized. 
4. Brief Description of the Drawings 

Fig. 1 is a flowchart of the terminal side interruption 
processing of the local processing circuit 33 in the IOC in 
the basic system configuration which is an embodiment of the 
present invention. Fig. 2 shows the basic system 
configuration of the data transfer control. Fig. 3 shows the 
data unit in the asynchronous serial data transfer system. 
Fig. 4 shows an example of the internal configuration of the 
IOC in the basic system configuration of the embodiment. Fig. 
5 shows an example of a known data transfer control system, 
and Fig. 6 shows an outline of the operation thereof, 
respectively. 

21: input/output control device (IOC), 22: CPU, 23: buffer. 
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24: data terminal equipment, 31: system bus interface 
circuit, 32: adaptor circuit, 33: local processing circuit, 
34: memory, 35: timer control circuit, 36: general data 
transmission-reception circuit, 37: interruption control 
circuit 

Agent: Patent Attorney, Masatoshi ISOMURA 
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FIG. 1 
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FIG. 3 



(1) ONE ASYNCHRONOUS SERIES DATA UNIT 

(2) START BIT 

(3) DATA BIT 

(4) PARITY BIT 

(5) STOP BIT 

(6) FRAMING BIT 

FIG. 4 

(1) SYSTEM BUS 

(2) BIT SERIAL • • 

(3) LOCAL BUS 

( 4 ) INTERRUPT 

FIG. 5 (NO. 1) 

(a) CASE 1 

(1) INPUT INSTRUCTION MESSAGE OUTPUT 

(2) DATA INPUT 

(A) DMA ORDER 

(B) (INPUT INSTRUCTION) 

(C) DATA 

(D) INPUT INSTRUCTION MESSAGE 
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FIG. 6 
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